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Several studies have suggested a pattern of recent broad-scale decline in components 85 of the terrestrial mammal fauna of northern Australia (Kitchener 1978 Far less attention has been paid to the rugged sandstone ranges that contrast sharply 98 with the relatively featureless lowlands, although some monitoring data indicate 99 declines of some mammal species in these environments, albeit less drastic than for 100 lowland sites (Woinarski et al. 2004 (Woinarski et al. , 2010 . These sandstone areas support a diverse 101 set of mammal species, many of which are endemic to them (Woinarski et al. 2009 The Begg study provides a good foundation for comparison with subsequent sampling 195 because of its highly explicit sampling protocol and the extent to which the data were 196 reported. The original trapping methodology was described in Begg (1981b) Re-sampling 209
Since the location of the original trapping transects was not documented nor presented 210 in published maps it was impossible to relocate the 1977-79 study's transects 211 precisely. However, the four habitats identified in the original study were mapped in 212
Dunlop and Begg (1981b), were still easily identifiable on ground and provide only 213 limited possible options for transects of the dimensions described. As such the 214 locations of transects in the repeat sampling were assumed to be largely consistent 215
with that of the original study. Repeat sampling was conducted in 1994 (by MO) and 216
2002 (by MI) using methodology that largely replicated the original design (with 217 variations as described below). 218 219
The 1994 re-sample comprised one trapping session only, in mid-June. Because the 220 focus of this re-sampling was an assessment of the status of northern quoll, trapping 221 was carried out only at the two habitats deemed to be most relevant for this species -222
Rocky Slopes and Rocky Crevices. One hundred Elliott traps were set in two lines in 223 each of the two habitats, following the spacing used by Begg, for three consecutive 224 nights. The total trapping effort was 600 trap-nights. Fire history 234
For at least several years prior to the 1977-79 study, and during that study, fire had 235 largely been excluded from the study site, except for two relatively small individual 236 fires in 1973 and 1976 that affected less than 25% of the study area (Dunlop and Begg 237 1981b). As a result, Begg's study (Begg 1981a (Begg , 1981b (Begg , 1981c ) mostly occurred in 238 areas that had been unburnt for at least 4-6 years. However, in July 1979, after the 239 completion of the initial sampling, the study area was deliberately burnt. Fires were 240 ignited using a combination of incendiaries dropped from a helicopter and ground-241 based drip torches that were used to burn areas that remained unburnt after the aerial 242 burning (Begg et al. 1981) . After the application of this fire, the populations of small 243 mammals were monitored for a further 12 months. September-November and December-February) (Begg 1981a (Begg , 1981b (Begg , 1981c (possibly associated with changes in activity and dispersion during the mating 360 season), and to some fluctuations in populations across the three years of the intensive 361 initial study (Begg 1981a (Begg , 1981b (Begg , 1981c This study offers some useful perspective in relation to the role of some factors 387 considered as possible causative agents in the decline of components of the mammal 388 fauna of northern Australia (Woinarski et al. 2011a) . First, our re-sampling showed a 389 substantial decline (88-95%) for the northern quoll over a period immediately 390 preceding the arrival of cane toads, so demonstrates that toads alone are not 391 responsible for the full extent of recent declines in this species. Second, given that 392 feral stock were largely absent from the study area throughout the period spanned by 393 this study, the decline we report for northern quoll and Arnhem rock-rat is also likely 394 to be unrelated to habitat degradation due to introduced herbivores. 395 396
The study provides some, albeit weak, evidence that fire is implicated in the decline in 397 this mammal fauna. Fire is a pivotal factor in the ecology of these sandstone 398 environments. 
